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Abstract 



To determine factors influencing the 
permanency of a protrusticnal lisp and to incorporate them 
into predictive urcfiles, approximately 8,000 kindergarten 
children were screened for articulation and those appearing 
to have a protrusicnal lisp were tested individually. The 
1,043 subjects exhibiting such a lisp were examined 
semiannually for 4 years with a battery cf speech and other 
tests; their school records were assessed; no speech 
therapy was given. The data for the 475 subjects who 
remained, based on recovery and nonrecovery by the end of 
grade 3, were formulated into seven profiles, cne for each 
testing period. The pattern indicated that no single test 
or subtest proved to he predictive at all periods. Eesults 
demonstrated a consistent increase in the number of 
subjects recovering, with 56*^- recovering without therapy. 
Higher recovery rates were found among subjects with a 
protrusional lisp only or with less severe articulation 
problems initially and more rapid reduction of errors 
throughout. Also, subjects producing rt,d,n,11 with the 
tongue tip and not the blade had a better chance to recover 
without therapy. (Authcr/JD) 
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SUI-:iMARY 



BacKground 



Previous research has found that more children misarticulcite the 
[s3 than any other sound. A large riunber of defective [s] sounds a-^e 
protrusional lisps. It is knov;n that some children correct a lisp 
without speech therapy whi.le others do not. If predictive instruments 
were available to identify those kindergarten and first grade children 
who v/ill spontaneously correct a protrusional lisp vjithout therapy , 
time could be used more profitably v?ith those who V7ill retain the lisp, 



Objectives 



The objectives of this study v:ere to examine various factors which 
ina3'^ influence the permanency of a protrusional lisp and to incorporate 
the significant factors into predictive profiles for retention or 
recovery . 

Procedures 



Approximately 8000 kindergarten children v/ere administered an 
articulation screening test by specially trained speech clinicians 
employed by the Seattle Pujjlic Schools. Those children who appeared 
to have a protrusional lisp received an individual articulation test. 

A protrusional lisp v?as defined as any tongue protrusion anterior to 
the upper central incisors. The 1043 subjects v/ho exhibited a 
protrusional lisp on the articulation test vjere examined semi-annually 
for the four years of the study v/ith a batter^'^ of tests vjhich included 
articulation, nonsense syllable, sound discrimination, tongue rnobilit3s 
dental classification, sv/allov/ pattern, peripheral speech mechanism 
and diadochokincsis . In addition, the subjects v?cre examined for 
muscular control, auditory acuit3s psycholinguistic ability, social 
maturity, and intelligence. Reading readiness scores, achievement 
scores, school grades, and general health j.nfor;nation v.’erc obtained 
from school records. Subjects did not receive speech therapy vjhile 
they Mere enrolled in the study. 

Results and Recommendations 



At the end of the four years of periodic tests, 475 subjects 
remained in the study. The data, based on recovery and non-recevery 
from a protrusional lisp by the end of t’nird grade, were formulated 
into profiles of tests and subtests. The seven profiles represented 
testing at six month intervals from the beginning of kindergarten 
through the beginning of third grade. The pattern of tests and 
subtests in the profiles indicated that no single test or subtest, by 
itself, proved to' be predictive at all testing periods. 



The results also permit some observations. A consistent increase 
in the number of subjects v?ho had recovered ’was maintained through all 
the testing periods. In addition, the data showed that 56% of the 
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sul'jecto haU racovorod from a x-»i’oti*ur.ioijal liyp v.’ithout speech therapy. 



More subjcctfi v;ho had only a protrusional lisp I'ocovered by the 
end of third ^rade than subjects v;ho had a protrus J onal lisp along with 
errors on other sounds articulated v/ith the- tongue and sounds 
articulated vjitii the lips. 



Subjects in the recovery group tended to have a slightly less 
severe articulation problem -when theiJ" began the stud}’’, as measured by 
the nuiriber of errors, and reduced the errors* more rapidl}’’ than subjects 
in the non-recovery group. 

The data shovjed that subjects with a protrusional lisp articulated 
[t, d, n, 1] differvently than usually described in the literature. 
Subjects at the beginning of kindergarten had a better chance to 
recover from a protrusional lisp without speech therapy if they 
produced [t, d, n, 1] with the tongue tip rather than the tongue blade. 

The profiles v;ere compiled from the results of a group of testing 
instruments and were cross-validated on a subsample of the subjects. 

For further research, the profiles might be tested on other populations 
of kindergarten through third grade children to determine predictability 
of recovery and non-recovery from a protrusional lisp. 
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INTRODUCTION 



Background 



In a study of over 15,000 first grade children, it v/as found that 
more children misarticulated the [s] than any other sound (Pendergast 
et al., 1966). A large number of the defective [s] sounds v/ere 
protrusional lisps. It is knov;n that some children correct a lisp 
without speech therapy while others do not. But V7hen children in 
kindergarten or first grade have a protrusional lisp, it is difficult 
to identify those vfno eventually v;ill need speech therapy. Standardized 
criteria are needed to select those children who v?ill not correct a 
protrusional lisp v/ithout speecli therapy so that remedial measures may 
be started early. A3 so, if children v/ho v/ill correct a protrusional 
lisp vdthout therapy could be identified, therapy time could be used 
more profitably with those who will retain the lisp. 

Related Literature 



Steer and Drexler (1960) said, "If it were possible to identify 
in kindergarten or first grade those children v;ho V70uld not achieve 
good articulation through the normal process of maturation, the problem 
of case selection v/ould be greatly simplified." A need for predictive 
instruments has been generally acknov/lcdged and some studies have 
attempted to identify these instruments (Carter and Buck, 1958; 

Farquhar, 1961; Pettit, 1957; Steer and Drexler, 1960; Irwin et al., 
1966; Van Riper, 1966, 1968). 

The research which has been conducted prior to the present study 
and subsequent to its inception has tested many factors v/hich might be 
predictive. In a reviev; of a number of these studies, Pronovost (1966) 
suggested that "...a battery of tests be used to assess all factors 
v/hich have been clinically assumed to be causal factors in articulatory 
disorders." He also stated that, "Children who demonstrate average or 
above-average ability on the entire test battery should shov; 
significant improvement in articulation proficiency..." 

These previous studies examined a variety of articulation problems, 
so it vjas felt that more precise predictions might be attained if the 
examination v:ere limited to one articulation problem, the protrusional 
lisp. Therefore, in the present study, many of the factors generally 
considered to affect articulatory disorders were applied to children 
having a protrusional lisp. 

Objectives 



One objective of this study was to examine various factors v/hich 
may influence the permanency of a protrusional lisp. Another was to 
incorporate significant factors into predictive profiles to identify 
those children v;ho will and those v/ho v/ill not correct a protrusional 
lisp without speech therapy. 



PROCEDUi^ES 



Experimental Design 



Each of the approximate l 3 >’ 8,000 kindergarten children in the 
Seattle Pijblic Schools v/as administered an articulation screening test. 
Those children v/ho appeared to have a protrusional lisp v?ere 
administered an individual articulation test. Permission to take part 
in the study and background information through a questionnaire vjere 
obtained from the parents of those children- v/ho exhibited a protrusional 
lisp on the complete articulation test. The subjects v/ere tested every 
October and April for four years with a battery of tests v/hich included 
articulation, nonsense syllable, sound discrimination, tongue mobility, 
peripheral speech mechanism and diadochokinesis . An orthodontic 
examination v/hich noted the dental classification and sv/allov/ pattern 
also were given every six months. The subjects v/ere examined for 
muscular control, auditory acuity, psycholinguistic ability, social 
maturity, and intelligence. Reading readiness scores, achievement 
scores, school grades, and general health information were obtained 
from school records. All of the data was statistically treated by 
Professor James A. V/alsh, Department of Psychology, lov/a State 
University. Subjects did not receive speech therapy v/hile they v/ere 
enrolled in the study. 

Examiners 



The examiners v/ere speech clinicians employed by the Seattle 
Public. Schools. One or more training sessions v/ere conducted prior to 
administering the four standardized tests and each of the eight semi 
annual administrations of the battery of tests. Each speech clinician 
v/as provided v/ith a manual of test instructions for this battery of 
tests. The instructions for all tests were read, demonstrated, and 
discussed. In addition to these formal training sessions, all speech 
clinicians new to the staff each year were advised, six v/eeks prior to 
the testing period, of the kinds of judgments they would be required to 
make. 



Interrater reliability for the articulation testing was established 
with the Photo Articulation Test (PAT). Five randomly selected 
examiners judged the same articulation responses of fifteen children. 

As each child responded to a PAT picrure, the examiners made an 
independent judgment and scored it on a recording sheet v/hich v/as not 
visible to the other examiners. Using this method, mean interrater 
reliability was .988. 

Subject Selection 



This study was begun in October, 1964, with the selection of 
subjects from the kindergarten population of the 88 elementary 
schools of the Seattle Public Schools. Because many firsc graders have 
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incit;or^*, it uj:; necer.iunry to initiate the t^tuay ^’it3l i:nbjoelG 
who were bci^innin^ kinderEarten and vdio had not loi:t their deciuuour; 
teeth. Children v^ho v:c-i-e repeating kindex"£artun \:qv<^ excluded.^ A 
speech screening test sentence for snJiject selection was given lO 
7,931 kindergarten children. The sentence, "She lives in^a little red 
house with her brorhers and sisters," vjas an adaptation or the 
screening sentence used in previous research (Pender^ast ct al., 1_66). 
The original sentence, "She li.es in ■> little red house v?ith her 
brother, Gary, and her sister, Kay," ’as validated hy one examiner 
screening 52 first grade children wilii the sentence and a second 
examiner administering the Bryngleson-Glaspcy Test to the same 
children. Mo children vjore found by the Bryngleson-Glaspey Test vjho^ 
had not already been identified as having Cs-zD errors by the screening 
sentence. To shorten the sentence for kindergarten children and to 
include two more [z] scun-^s, the words "Gary"^and "Kay," v?erc oinitced 
and "brother" and "sister" were pluralized. bach chile vjas as^ed to 
say this sentence according to Instructions for Adminis cering the 
Screening Test, PL-3a (Appendix A). Any child who appeared to have a 
protrusional lisp on one or more of tnc [s-z] sounds in the sentence 
was tested on the first 6 items of the PAT as described in Instructions 
for Administering the First Photo Articulation Test, PL-3 d (Appendix A) 
For the purposes of this study, a protrusional lisp v/as defined as any 
tongue protrusion anterior to the upper central incisors, ^ ^ 

screening and testing procedure identified l,0'l3 children (13'<?) v;itn a 

protrusional lisp. 



A letter, PL-1 (Appendix A), requesting approval for each child 
to participate in the wtudy, was sent to the parents ox all the 
children who had a protrusional lisp. There were 98 parents who did 
not respond and 51 who did not give their approval. There remained 
89ii children at the beginning of the first series of periodic tests. 



During the four years of the study, some children moved from the 
city, transferred to private schools, were absent for one of the ^ 
many periodic tests or for various reasons could not be included in 
the final group of 475 subjects for whom all tests and examinations 
were complete. A summary of subject attrition for the entire term o' 
the study is found in Appendix B. 

Of the 47$ subjects, 221 were girls and 254 were boys. Their age 
range at the beginning of the study was four years ten months to six 
years eight months with a mean of five years five monchs. Tne 
distribution according to race v;as: Caucasian 368, hegro 69, 

Oriental 32, and other 6. 



i’j Snow (1961) found that more 
missing upper central 5.ncisoi'’o 
children with normal tooth. 



first grade children with dcfecirive or 
misarticulated the [s-zj than did 



TL-svy, t,:in sue-jjjct i!:roK"ATio:! 



Articulation Tent 



Rescardi by Snov; and Milisan (1954), er.aininXn^ the difference 
betv/eei! pictorial and irdtative presentation of tlie stimuli for 
articulation testiiif,, indicated that “...the picture, not the oral, 
test should be preferred v:hcn testing tlie articulation of children." 
ihis finding v:as supported by Siegel, VJinitz, and Conkey (19G3) and 
Carter and Buck (1958). An experimental edition of the Photo 
Articulation Test (PAT) (Pendergast et al., 1969), vjhich is a pictorial 
presentation of stimuli, v.’as chosen because the piiotographs v:ere more 
readily recognized by kindergarten children than tests usii^g pictures 
with line drav/ings. 



The test was adndnistered according to Instructions for 
Administering the Photo Articulation Test, PL-3c (Appendix A), 
disarticulations were recorded on the Photo Articulation Test form, 
PL-3 (Appendix A). 



It has been recognized that error sounds are not consistently 
misarticulated but may be correctl3^ produced at times. This 
inconsistency of articulation has been noted by Van Riper and Irwin 
(1958), Teinplin and Darley (1960), McDonald (1954), and Baer and 
Uinitz (19u8). Historically, it has been assumed that the frecjucncy 
of correct articulations of a sound would predict its probable 
generalization to all positions and contexts. Therefore, if a sound 
is articulated correctly in most contexts, the sound would be learned 
without speech therapy. However, Baer and VJinitz (1968) found their 
low-error and average-error groups "...showed similar acquisition and 
performance rates of the [v] sound with repeated sound stimulation." 
Error frequency did not account for the similarity in learning. It 
should be pointed out that this conclusion was based on a change 
after a period of prescribed training and does not necsssaril},^ preclude 
tnc assumption that consistency* of articulation is a predictor of sound 
learning v/ithout training. 

Nonsense Syllable Test 



The ability to imitate nonsense syllables containing the sound 
misarticulatcd on a pictorially presented articulation test has proved 
to be a fairly reliable predictive factor in previous research. Carter 
and Buck (1958) reported, "In using the Nonsenso-sy^llable type test as 
compare- d v/ith th.e Spontaneous Test, the speech therapist might expect 
that these children v?ho make no correction or. this test wil3 need 
therapy to correct their misai'ticulations." In her predictive study, 
Fa^xiinar (1951) re.ef firmed these findings and concluded, "The results 
of this study suggest that the speech clinician may utilize the 
imitation of words and nonsense syllables as prognostic tools." A 
nonsense syllable test v;as included in tliis study* to determine its 
predictability^ on the permaneiicyf of a protrusional lisp. 
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A tsot siiriLlai* to, but ^boj-ter tbaiii tho CaJi'tor and nuck v;a.> 
foriiiulatod. Yiiiu was accc:..plisbcd by li:nj.tinr the* tcsl to only one 
vcwcl C a] rather than throe %'owols as in the Cart ex' and buck. 7iua 
test was constructed so the ordex' of sy.llablcs was the saue as the 
order of sourids on the PAT. The exasdner tested only the itei:is ^ 
correspoudirig to the inisarticulatod sounds on the PAT. Instructions 
for Administering tlie ‘lonsensc Syllcibie Test Pb-^ia and recording form 
PL-M are in Appendix A. 

Sound Discrimination Test 

Research to examine the relationship between auditory 
discrimination ability and articulation ability has indicated equivocal 



The 



findings of Cohen and Diehl (1963), Kronvall and 



conclusions, — ^ 

Diehl (1954), Farquhar (1961)5 Schiefclbusch and Lindsey (1958) , Sherman 
and Geith (1967), Weiner (1967), and Wepman (1960) showed significant 
relationships betv7een discrimination and articulation, while those oj. 
Aungst and Frick (1964), Hansen (1944), and Prins (1963) did not. 

A survey of the litei'ature by Poviei'S (in Ti'avis, 1957) showed thau 
"...studies on speech-sound discrimination as related to ax'ticulatiou 
skill are seen to be conflicting and inconclusive." She indicated 
that "...the great vjeight of evidence is against there being a ^ ^ 
systematic infcx'iority of functional articulatory defectives in ability 
to discriminate speech sounds." 

Other authoi'S have considex'’ed auditory discrimination abiliuy as a 
possible predictor of articulation improvement. Dickson ( 1962) 
suggested that speech-sound discrimination ability has minimal value in 
pi-'edicting spontaneous elimination of articulation erx’oi's. However, 
Pronovost (in V?ebster et al. , 1966) "...found very few children wit 
misarticulations v?ho had low auditory discrimination scores, but when 
both abilities were low there v?as less tendency for articulatory 
proficiency to iiFipi'ove . " 

A sound discrimination test V7as included in the battery of tests 
because of its possible value as a predictor of either retention or 
recovery from a protrusional lisp. The standard testswere not used 
because of interest in only the subject’s ability to qis criminate the 
sibilant sounds along with [ 0] and [ 5 ]. A test was devised similar 
to that used by Pendergast (1952) in which "Each consonant pnonetic 
element V7as matched with another acoustically similar consonant _ 
phonetic element, with two acoustically different consonant^ pnonetic 
elements and with itself." The present adaptation was liTniucd to 
fifteen pairs of consonant phonetic eleraonts comoined v7ith L cxj.^ 
five different sibilant pairs V7crc arranged in an increasing oraer or 
dis crimination difficulty and the [0] and I bl 

eight similar pairs were randomly intcrspersec with i.nc suv..n i. ^ 

pairs. Tnis test was admin is tex-od verbally to cacn supdccc inc.ividual. y 
in the manner described in Instx'uctions for Admin is uei'ing the oun 
Discrimination Test, PL-Sa (Appendix A) and recorded on PL-5 
(Appendix A). 
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Tod/ah:: Ti j » I h: i: i on 

StamlarJ cluf.Di ficatiorit: iLo iiivolvor-.aiil of tiso ton^uo 

and alveolar rid^o In llio proUnction of cc;rta-lri coundr-i. For the 
production of j^t, O], Carrell and Tiiftiiiy (1900) note that "...the 
toii£uetip iy placed on tlic alveolar ridpe behind the upper central 
teeth, and the lateral r.!ar£-ins of the tongue are in contact v;ith the 
teeth and £UinS in ouch a v:ay an to fora an airti^^ht closure." 

Siiiiilarly 5 for [n3 pioduction, "...the ton 2 ,uetip is placed on the 
alveolar rid;;;c 5 with the sides of the ton2.ue in contact v:ith tlie teetJi 
and guiiiS." Also, [1] "...is made with the tonguetip against the 
alveolar ridge, but vjith the tongue adjusted in such a manner that 
its margins do not touch the teeth and gums at the sides." 

Hov.’evei', tlicrapy experience has siiov.’n that children vzith a 
protrusional lisp sometimes produce acoustically acceptable [t, d, n, 1] 
v.’ith the tongue blade as they place the tongue tip either anterior to 
the upper central incisors or posterior to tlie lovjer central incisors. 
The tongue and alveolar ridge are used in the production of both 
[t, d, 11 , 1] and [s, z]. It vias decided to investigate the production 
of ft, d, n, 1] in thi.s study because of the possibility that their 
manner of production might be of value in predicting retention of a 
protrusional lisp or the development of noirmal [s, z]. 

Four short sentences v:ere designed so the subject’s tongue 
positions for his production of [t, d, n, 1] could be observed. To 
facilitate observations of tongue positions, words containing sounds 
such as [p, b, ml vihich vjould have obstructed the examiner’s vievj were 
excluded. Each sentence vias constructed so the sound being tested 
either initiated the sentence, ended the sentence, or v?as preceded and 
followed by a vov:cl. Antero-poslero tongue tip position v/as judged as 
described in the Ii.;siructions for Administering the Tongue Tip 
Examination, PL-6a, and recorded on Tongue Tip Examination Form, PL-6 
(Appendix A) . 

Speech Mochanisio Examination 



In many studies, subjects are excluded because of various 
physical anoria3.ies of the peripheral speech inechanism. Hoviever, some 
children ivith a protrusional lisp have these anomalies and must be 
included in the therapy program. Thercrore, in the present study, 
subjects v/ith tongue, palate, and alveolar ridge deviations were not 
excluded so tiie effect of these factors upon the permanency of a 
protrusional lisp could be excimined. 



Accepted diagnostic procedures 



include the examination of the 



attachment of the frcnui.i because of 
mobility. Even though acoustically 
is commonly found in chiJdren with 



its possib.le effect on tongue 
acceptable p»roducLion of L?> j 
va’''ious degroos of fronum 



2 .] 



attachment, it was tliought that the abi 
might have a value in predicting the pc 



lity to elevate the tongue 
rmariOucy of a i^rotn.sional lisp. 
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Gross judi^ii.orits of palato shoi-c' and alveolar rid^^c vddth v:cre 
included in the Gf^ecch Meclianisi.i hx^irsinatioii because tlic palate and 
ridge are involved in the production of [r. , z'J. 



Evidence in the literature shous the relationsiiip bctv:een 
visceral swallovjing patterns and deviant production of certain speech 
sounds. V’ard ct al. (19G1) stated that "...visceral sv^allov/ing in 
chii.dren v;ith sound distortions at the first grade level may \icll have 

predictive value (It) may be a conplicating factor interfering 

v:ith the normal development of tongue-tip phonemes." The results of a 
stud3' by Fletcher, Casteel, and Bradley (19G1), "...indicated that the 
subject vjith a tongue-thrust swallov? v?as much more likely to have 
associated sibilant distortion than v;as the subject vjithout this 
pattern of sv7allov:ing." Because of this relationship between svjallov; 
patterns and sound production, along vjith the possibility or svzallow 
characteristics being a predictor of change in sibilant sound 
production, an examination for facial grimace and tongue protrusion 
during a svjallov: v.-as indicated. 



The ability to move tongue and lips is important in the production 
of [s, z]. Tests of diadochokincsis v;ere formulated to investigate the 
possible relationship of tliis ability to the retention of a 
protrusional lisp. Mase (19U6) compared fifth and sixth grade 
articulatory defective boys with normal speakers on several actions of 
the speech mechanism. He found no significant differences bctvjeen the 
two groups on any of these tests. A report by Pronovost (in V?cbster 
et al. , 1966) indicates that "Children vjho v.'ere unable to execute 
rapid, rhythmical movements of the tongue (in-out, side to side, 
tapping alveolar ridge, etc.), or whose movements vzere sluggish, 
tended to shov 7 less progress in articulatory development." 

Therefore, degree of frenum attachment, palate shape, alveolar 
ridge width, facial grimace and tongue protrusion during a svialloii, 
and diadochokinetic abilities were judged according to instructions for 
administering the Speech Mechanism Examination, PL-7a, and recorded on 
PL-7 (Appendix A). 

Orthodontic Examination 



Snow (1961) studied the relationship of certain sounds, including 
[s, zj to the condition of the upper incisors. She found a greater 
number of children misarticulated these sounds v;hcn they had missing 
or abnormal upper incisors. However, she pointed out that 70^5 of the 
children with missing or abnormal incisors correctly articulated the 
[s3. 



Bankson and Byrne (1962) tested the influence of missing teeth on 
[s, / , f, z]. They found no statistically significant relationship 
between the presence or absence of teeth among cliildren v7ho produc€:d 



the sounds incorrectly before the loss of their deciduous teeth. 
Because the present research was designed to study protrusional lisps, 
an investigation V7t!s made of the presence or absence of teeth for 
their possible predictive value. 
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Oami ct al. (ISOM) sl<st«.-:; can nolG tliat incdocclufiion 

appeared so frc-nuuntly in tl.e popi*J.:'cion studied that it iiier-its 
cons.i derat ice as the stal5j'l5cal noriw.” To inYcstieato fur'thcr the 
nature of malocclusions, the present stud^’’ inc3.udcd measurements of 
ovorbitc, over jet, and openbite to detcri:!irje their possible influence 
on the retention of a protru5:ional lisp. 

A pedodontist and tvjo speech clinicians (Ward et al., 19C1) 
studied the articulation, sv:allov; pattern, and teeth of 358 chiidren in 
grades 3.-3. Subtelny and Subte3.ny (19G2), an orthodontist and a speech 
clinician, studied subjects with tlie Class II, division 1 tj'pe of 
malocclusion to explore normal protrusive tongue habits during speech 
and svjallowing in relation to this type of malocclusion. The present 
study also included dental classifications made by dental specialists . 
The Dean of the School of Orthodontics, University of h’ashington, 
formulated 03?thodontic Examination, Fh-S (Appendix A), for the 
recording of judgments by practicing dentists enrolled in the School of 
Orthodontics . 



Audiometric Test 



Historically, hearing acuity has been assumed to be i-elated to 
articulation proficiency. Because the present study vias designed to 
examine any factor vjhich might influence trie permanency of a 
protrusional lisp, subjects with hearing losses v;ere not excluded. 

The subjects vjere screened for hearing at 25 decibels (ISO) for 
500 cycles and 20 dccibc3.s (ISO) for 2000 and 4000 cycles either by 
the audiologist or the audiomotrist of Seattle Public Schools as a 
part of the routine screening of first: grade children. Any child v?ho 
failed the screening v?as given a full scale audiometric examination. 
Of the 475 subjects, 35 (7.4%) had a mild to moderate hearing loss in 
one or both ears, but these subjects v;erc not excluded. 

The Osercirsky Tests of Motor Proficiency 



Previous research as presented h>y Jenkins and Lohr (1964) has 
pointed out conflicting conclusions regarding the relationship 
betv;een motor ability and articulation disorders. However, in their 
study, they found that ’’...children v;ith severe articulation defects 
do on the average have more difficulty in notoi' proficiency, as 
measured by the Oseretsky le.sts , than do chi.ldren without severe 
articulation disorders.” Dickson (1GC2) found that ’’Children who had 
outgrop’n speech er-r'ors . . . were able to complete significanlJy more 
motor tasks successfully tiian tljoso v;ho had not outgrovjr. their speech 
errors....” lie proposed "...that a gross motor deficit nay be related 
to articuliition errors but m;ay not necersarily be manifested in 
isolated fine motor functions....” 



For the present resOvarch, a pilot project on *he Oseretsky Tes 
of Motor Prcfieicncy was Conpa. ''•icons were marie between 

throe testing procedures: (a) th-.; cr.'nnlete test as dr-jcribed in the 

manual, (b) the level coi'rc:;pc:s;iin; tn th-; subject’s age arid the 



LS 



levels iu.ieliatc.ly preceding; ciid follov.*iri^ h.lc and (c) the 

subject’s Qi'.o level only. ProcediroeG (a) and (b) pi'oved to be 
excessively line consunin^ because each lest tooh fj*on one to two 
hours. This pilot project also s!iov:ed tliat levels other tlian tlie 
subject’s level added no significant infon.;ation to the ir.otoi' 
perfor;n:mcc evaluation. Therefor’ej only the ag;e level of eacli 
subject v;as tested. Dic]:son (19G2) also found it ap'propriatc to 
abbreviate the Oserotsky tests in his research to deterraine differences 
betv.'cen children wlio had retained articulation errors and those v:ho had 
not . 



General Infornation on pie Oseretsky Tests (Appendix A) v?as 
developed to clarify testing procedures given in the Doll translation 
of the manual from Portuguese to English. Conversions of metric 
system lengt’ns to equivalent feet and inches v/cre included. 



In the study by Jenkins and Lohr (196*0 5 "...the speed tests 
proved insensitive and vjcre dropped from the test battery after they 
v^ere failed the "first eighteen children tested, including 
experimental and control subjects...." Similar].y , in the present 
study, only tvjo of the subjects v.’cre able to do the motor speed task 
corresponding to their age le 'els , according to the interpretation of 
the manual. Therefore, the motor speed category v;as excluded v?hen the 
total score vjas determined. 

Vineland Social Maturity Scale 



In order to investigate the possible effect that social maturit 3 »^ 
might have on the retention of a protrusional li.sp , the Vineland 
Social Maturit}’^ Scale V 7 as administered during the third year of the 
study. The items related to the several age levels v;ere examined for 
adaptation to the population being tested. Items in the various 
categories assigned to the IV-V age level vjcrc commonplace for second 
grade children enrolled in public schools. Items in the XV-XVIII level 
vjere too advanced to give meaningful information to the scores. It v:as 
decided, therefore, to base each subject’s maturity score on those items 
in levels V-VI through XII-XV. 

Information was obtained by intervieiving the subjects. Doll, in 
the Manual of Directions, states that ’-'Under favorable conditions the 
Scale may be administered with the subject of the examination acting 
as his own informant. This has been found practicable \vith normal 
children as young as five years of age..." 



A supplement, Instructiojis for Administering Vineland Social 
l- 5 aturity Scale (Appendix A), v?as developed to facilitate the use of 
the Manual of Di’rcctions and to standardise interpretation, scoring 
symbols, and testing procedures. In scoring, credit v?as arbitrarily 
given for all items prior to level V~VI. Each sul^jcct’s score was 
a total of this prio'*-’ credit and the score on the tested items. This 
was converted to a social ag,e by using the Manua!} of Directions. 
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Pcabc^i' Picture Vocabulary Toi^t 



Intellijience hav. boon accepi:ed ar. a 3"actor rclatinp to articiilator3^ 
development. Pronovoct (in V/ebstcr et al. , 19C6) recoiiiinended that 
non-verbal iten.s be included in a test of intellectual functioning as a 
part of a test battery to cncose candidates for si^eech tlicrapy. The 
Peabody Picture Yocabular3' Test (PPVT) requires a non-verbal response 
on the part of the subject. Dunn (1959) in the manual for the PPVT 
states "The administration... requires no special preparation otiier 
than complete familiarity vjith the test materials, including practice 
in giving the instrument prior to its use as, a standardized measure." 

In ne present research , the PPVT v:as included as a possible predictor 
of retention of a protrusional lisp. Form "B" of the t2st v;as 
adminstered and scored according to the instructions in the manual. 



Illinois Test of Ps^^cholinguistic Abilities 



Bateman (3.964) presented a summary of studies on the Illinois 
Test of Psycholinguistic Abilities (ITPA) in current research. Two of 
these summaries reported the application of the ITPA to the articulation 
of normal children. Foster (1963) found that "Children with persistent 
speech disorders performed significantly lov/er than the controls 
(raw score means) on the follov.’ing sobtests: Auditory-Vocal Automatic, 

Auditory-Vocal Sequential, Visual-Motor Sequential, Visual Decoding, 
Visual-Motor Association, and Vocal Encoding." Ferrier (1963) noted 
that "Children v;ith functional defects of articulation scored 
significantly lower than children without these defects on the three 
ITPA subtests at the automatic-sequential level and on the auditory- 
vocal channel subtests at the representational level." These studies 
suggested that some sid^tests of the ITPA might show value for 
incJ.usion in a predictive profile of retention of a protrusional lisp. 
The ITPA v;as given by qualified examiners according to the Examiner’s 
Manual. 



Questionnaire and School Record Information 



A background information questionnaire, PL-2 (Appendix A), w’as 
included in the first testing period. The parent provided the 
subject’s history. The father’s occupation vjas classified according 
to the Minnesota Scale for Paternal Occupations . Birthplaces were 
divided by regions according to Kenyon and Xnott (1949). 



Additional information on each subject vjas obtained from school 
records. Scores for Metropolitan Readiness Tests, The Lorge-Thorndike 
Intelligence Tests , and Metropolitan Achievement Tests , along with 
academic, social, psycliological, hea.lth, and attendance information 
vjerc recorded on feu'm FL-3 (Appendix A) in accoi’clancc with Instructions 
for School Record Information, PL-9a (Appendix A). 
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TRllATMrjHT OF Till:: DATA 




last 

sample or 2b0 sud^i 

The analysis group v:as composed of a recovery group of 1A5 sui^jects 
(73 boys and 72 girls) and a non-recovery group of 105 subjects (64 boys 
and 41 girls). The cross-validation sample had a recovery group of 121 
subjects (59 boys and 62 girls) and a non-recovery group of 104 subjects 




Appendix C. 



RESULTS AIID DISCUSSION 



Seven '^profiles"** to predict recovery and non recovery froiii a 
protruslonal lisp were formulated. The first profile represented 
testing early in kindergarten. Subsequent proriles represen ced testing 
at six month intervals ^ October and Apri3. ^ through tne beginning of 
third grade. Successful prediction of recovery and non-recovery by the 
end of third grade v:as tiie goal of the profiles. 

The percentages of correct prediction for the analysis sample and 
the cross-validation sample are given on the profiles.^ The percentages 
of prediction increased at each successive testing period. The profile 
for beginning kindergarten correctly predicted for 62.0 percent of the 
cases in the analysis sample and 53.3 percent in the cross-validation 
sample. Hov/ever, for tne profile at the beginning of the third grade, 
the correct prediction had increased to 87.2 percent and 84.0 percent, 
respectively. 

Seven subtests from the PAT, tvjo j rom the Orthodontic bxamination, 
tvjo from the Speech Mechanism Examination, along with the unlike items 
from the Sound" Discrimination Test, the correct responses on the [s-zj 
items on the Nonsense Syllable Test, and the total score on the Tongue 
Tip Examination made up tlie predictive profiles. I.ach profile v:as 
predictive at only one testing period. 

The Photo Articulation Test, or sections of it, was a part of the 
group of predictors for every testing period. 

The Nonsense Syllable Test was a part of the profile for the end 
of first grade. 

Part of cho Sound Discrimination Test was in the predictive 
profile only for the beginning of kindergarten. The whole test 
included responses to sibilont pairs which were either the same or 

The term is not used in its usual sense but, instead, refers to the 
tabular presentation of regression anrA.lysos, 
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difiercinl, but ori3,y tlio rccponr.co to the diffor*ont iteiiii; v/ei’c 
predictive. 

Sectionc of the Speech I-jediaiii.ciii /Examination appeared in the 
profiles for three testing periods. The score on the test of lateral 
tongue movement at the end of first grade and judgments of sv;allov7 
characteristics at both tiie beginning and end of second grade were 
parts of the profiles. 



Parts of the Orthodontic Examination appeared in the predictive 
profiles for three testing periods. The judgment of the facial grimace 
at the beginning of kindergarten was predictive. Openbite v/as part of 
the profiles at the end of second grade and the beginning of third 
grade . 

Several tests did not appear in the profiles. These were the 
Oseretsky Tests of Motor Proficiency, Vineland Social Maturity Scale, 
Peabody Picture Vocabulary Test, Illinois Test of Psycholinguistic 
Abilities, and the audiometric test. A3.so, none of the information 
from the school records or the parent questionnaire v:as in any of the 
profiles . 



The profiles are Tables 1 through 7. These profiles were applied 
to each subject in the study. For example, on Table 1, the first 
subtest vjas from the PAT, items 1-3. The possible error range v/as 
0 to 9. The number of err’ors for each subject was multiplied by .070, 
the raw score regression v/eight , v/hich resulted in a possible range of 
scores from 0. to .630. The second subtest v/as the grimace from the 
Orthodontic Examination. The possible score was either "1" if the 
subject had a grimace, or ”2" if he had no grimace. This number v/as 
multiplied by -.147, the rav/ score regression v/eight, which resulted 
in a possible range of scores from -.294 to -.147. The third subtest 
v/as the unlike items from the Sound Discrimination Test. The possible 
numl^er of correct responses v/as 0 to 7. This v/as multiplied by -.037, 
the raw score regression v/eight, v/hich resulted in a possible range 
of scores from -.259 to 0. These three scores v/ere added to .254, the 
intercept value. This produced the profile score range, -.299 to .737. 
The raw score cutoff from Table 1 v/as .44. For subjects v/hosc scores 
v/ere more than .44, non-recovery was predicted and for subjects v/hose 
scores v/crc less than .44, recovery v/as predicted. This prediction v/as 
correct for 62.0^i of the subjects in the analysis sample and 53 . 3^5 in 
the cross-validation sample. 



The subjects v/ho had more* 
distortions of [s-x]; who had a 



omissions , substitutions , and 

facial grimace v/hen they sv/allowedj and 



* It is not possible to give exact scores for each item on most profiles 
because a variety of individual scores v/ill result in a total score 
above or bclov/ the cutoff. Therefore, the tei'ms '*morc” and ''fev/cx’” seem 
appropriate. In this context, these tex'nu'^ refer to a comparixson of the 
recoveroy and non-rocover-y groun.s. 
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vilio v.'crc unablo to iclentiiy rficiviy unl5-kc sounds as being different were 
less likely to recover from a protruoional 3.isp than subjects vdio had 
fewer omissions, substitutions, and distortions of [s-z]; no facial 
grimace vdicn thoy^ s\jallov;ed; euid good sound discrimination. 



TABLE 1. Profile for the Beginning of Kindergarten . 



Test or Subtest 



Scoring 



PxQVj Scoi'^e 
Regression 
V?eight 



Possible 
Range of 
Scores 



Items 1-9, Photo Articu- Count errors 
lation Test (PAT) (0-9) 



.070 0. to .630 



Grimace , Orthodontic 
Exam 



Judge grimace 

1- griinacc 

2 - no grimace 
(1-2) 



-.147 -.294 to -.1M7 



Sound Discrimination 
Test 



Count correct 
responses on 
unlike items 
2, 3, 5, 9, 
10, 13, 15 
(0-7) 



-.037 -.259 to 0. 




X X X X X X 



! 

.i 



i 




Intercept Value 


.254 




.254 


Profile Score Range 


-.299 


to 


.737 


Raw Score Cutoff 




.44 





Correct Predictions 

Analysis Sample 62.0% 

Cross-Validation Sample 53.3% 



i o 
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At the end of Iciiidoi-V.ax'ton 
single predictoi*, Llie sccrc on 



5 liift nrofilci (Table 
the first nine-*, itei.is 



2) contained 
of Die PAT. 



TABLE 2. Profile for* the End of Kindergarten. 



Test or Subtest 



Scorin'? 



Rav; Score 
Regressi on 
V?e5glit 



Items 1-9, PAT 



Count errors 
(0-9) 



,0 



rr 

bo 



0 



Possible 
Range of 
Sco res 

to . 504 



X X X X X X 

Intercept Value 

Profile Score Range 

Rav/ Score Cutoff 

Correct Predictions 

Analysis Sample 58. Oo 

Cross-Validation Samp.le 02. 7o 



-.023 -.023 

-.023 to .481 
.47 



Subjects v;ho had nine omissions, substitutions, or distortions 
on the nine [s-z] test words were less likely to recover from a 
protrusional lisp v;ithout speech therapy than subjects v?ho 
misarticulated eight or less of the nine test v’ords. 



The predictive profile for the begi.nning pf fi.rst grade (Table 3) 
included three suLitests of the PAT. These v.'ore the substitution score 
for the [s-z] items, the total score for all sounds tested in the 
final position, and the substitution score for the final position of 
[s-z]. 



Possible 
Ranne of 
Scores 



TABIL 3. rroUie fur thv? iief'.Jiiiij.iiii of TiiOL Crcidc*. 



Test or Subtest 



JteiriS 1-9, PAT 



Final itoiriS. , PAT 



Itei:;S 3 and 6, PAT 



Scori n:’’. 

Count subsLilu- 
tions 
(0-9) 

Count oi'ror-u 
(0-20) 

Count substitu- 
tions 
(0-2) 



Raw Score 
Repress ion 
Irt 

.008 



.0»50 



-.173 



0 



to .792 



0 . 



to * 800 



-.340 to 0 



X X X X X X 



Intercept Value 



Profile Score Range 



Raiv Score Cutoff 



.095 



.095 



-.251 to 1.687 
.47 



Correct Predictions 

Analysis Sample 



06.4-6 



Cross-Validation Sample 70.2^3 



Subjects vj'no had more substitutions on the nine [s-zj test vjoras; 
viho had an ordssion, substitutioTi , or distortion on many or the tv;cnty 
vjords -which test each sound in the final position; and who did not 
have a suiistitiition on either of tne v;oras wiiicn cese Cs-zj were less 
likely to recover from a protrusioiiil lisp vjithout speech therapy tnan 
s-ubiects -who had fewer substitutions on the nine Ls -z] test words; 
more correct articiu tion of aJ.l sounds in tiic rinal poriv.ioii, and 
substitutions on final Ls-zj. 
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Mi’lliiTililRlffTim 



At t5j<- c-nvl ilv .L {Lr-- . vy -v for, ■:k] 

lliC? pj’C'fjl*-' (Tu >X~. U). 7i:u i f ?i. • P.Vi ti *- lol .:l eli C*i*j 



on tijo nine: itv;.;:: ..nd th 



‘rviC ou 1 -: 



^ J i C A-i ■ -> t *« fcJ t ^ 



A I 



an 



Ih^ final pc*.;:;.l lio-j. Tna otiicr t'i:’ila::tr. in ll.';? profile no) a Iho cor*r^;ct 



raiiponDdc to t.na 



1 



fj it*. 2:0 fr-c:'; ti.u I.*oiioaanC' Syl.lawlo Ye.-t niid th*. 



lateral r;ove:i.ant ycovu frci;; iho S] v'^c‘i Knrr.Jii'-itlon. 



TABLL 4. Profile for the End of Piist 



Test or Sul) test 
Items 1-9, PAT 

IteiT.s 1-5, Nonsense 
Syllable Test 

Items 3 and 6, PAT 

Lateral Tcnp.ua I-jovemont , 
Speech mechanism Exam 



Sc orin g 

Count errors 
(0-9) 

Count correct 
responses 
(0-15) 

Count errors 
(0-2) 

Total score 
(0-30) 



Ravj Score 

Rep^ressiori 

ivei.^ht 



.123 



-.019 



-.196 



-.010 



Possible 
Rari£,e of 
Scores 

0. to 1.107 
-.285 to 0. 

-.392 to 0. 
-.300 to 0. 



X X X X X X 



Intercept Value .239 .239 

Profile Score Range -.738 to 1.346 

RavJ Score Cutoff .50 

Correct PrcdictioriS 

Analysis Sample 73. 6 v 

Cross-Validation Semple C9.8v 



Subjects vjho had more omissions, suijfstitutions , or distortions on 
the nine [s-zj test v.'ordsj did not misarticulato either of the words 
testing [s-z] in the fina.i position ^ v:c-rn unable to repeat correctly 
the nonsense syllables* testing [s-x]; aiixl koy'o unable to move their 
tongue quickly from one corner of the irculh to the otlier wore less 
likely to recover from a protrvsicr.al lisp than cidl<lren who had fev;cr 
omissions, substitutions, or di.scortions of the nine [r.-n] test 'words; 
had mirTfrticulations on tljc two words te.itiri?* in the final 



1 O 

J.v* 



poc^^ition; i.'oi-v- lc» - it coX'ivcl3y tl.*- livn: ryll'iUcr* 

ter.tiiir and conXd ii.ow liic-.u* ton^^ua r..Oii- rapidly iroia onc' 

corner of the ji.duUi to tho othax*- 

Three sub testa of the PAT and a sub Lost of the Speech J'ochaijiairi 
Exandnation for-;uod the profile (Table 5) for the berinninr- of the 
second grade. The PA? sub teats wc-ru the total errors on the first nine 
iteiaSi the total OKdssions for the tongue sounds, and the erroi'-s on the 
tvio [s-a3 itcins tested in the final position. The subtest of the 
Sneech oechanisiri bxa^^’ination v:as the sv/allcv? score. 



TABLE 5. Profile for the Beginning of Second Grade. 



Test or Subtest 



Scoring 



Rav; Score 

Regression 

VJeight 



Possible 
Range of 
Scores 



Items 1-9, PAT 



Count errors 
(0-9) 



.055 



0 . 



tc .i}95 



Sv;allovj, Speech 
Mechanism Exam 



Judge sv?allov7 

2- Uo grimacc- 
IIo protrusion 

3- Grimacc- 

No protrusion 

4- No grimace- 
Protrusion 

5- Grimace- 
Protrusion 



076 



.152 to .380 



Tongue items, PAT 



Items 3 and 6 , PAT 



Count omissions 
on items 10-46 
and 53-60 
(0-45) 

Count errors 
(0-2) 



.183 



.051 



0 . 



0 . 



to 8.235 



to . 102 



X X X X X X 



Intercept .Vain* 



-.201 



-.201 



Profile Score Range 



-.049 to 9.011 



Rav? Score Cutoff 

Correct Predictions 

Analysis Sar/.plc 76. 4 v 

Cross-Validation Saiij-le 72.C»t 



.48 
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Suljjecl- i.'i.o iia' 'O.j;-, liuclltnilc.ii:;, oi* cifriui'-liont: on 

Ihci niiio v:o*'u;: lojiiii . tn-* t.:o ••J;: L^;::t5.ijf' in Vun 

final punitic jj; J inn ton/Ur. anil iVri!.. v:i:^*n thuv ‘ v.ul lov:cd ; 

and had un ;;oundr. a-^Licnl ;U v.Jih x):i ton .im [/ tj. 



d-^ j tj dj lij 1, Gj 



■5 Es 3TJ 3 v.vrv 3 li]:oly to rov.-ovcr 



frcLi a j>;'atiu"ic-nal lir-n th-'n -s ti; i:ho had fo^ror* orii:;r.ions 5 
substitution:; or dintortionn on thn nino v:oidn tnotinp. [r.-z'J and the 
ti:o v:ordn tc:;tin 5 [s-z] in thj; finnl position; did not protrude the 
ton^;:uc or 2rii;:ace v;hen the}’ sv.*al.lo:-;nd; and had fevrer or.insions on 
sounds articulated v:ith tne tonp.ue. 

At the end of t’p.e second ;^rade, two subtests frorn the PAT, one 
from the Speech Itcchanisjn Enamination , and one from the Orthodontic 
Examination combined as the predictive profile (Table G). The PAT 
subtest scores included the errors on the first nine items and t’ne 
total of all substitutions. The sv;a3iov: score from the Speech 
Mechanism Examincition , along with the openbito judgment from the 
Ortliodontic Examination cor..pleted the profile. 

Subjects who had more omissions, substitutions, or distortions 
on the nine v?ords testing [s-z j ; had more substitutions on the entire 
articulation test; protruded the tongue and grimaced when they 
svjallov.’ed; and had an openbite v.’ez'c less likely to recover from a 
protrusional lisp than subjects vjho had fewer omissiens, substitutions, 
or distortion:^ on the nine vjords testing [s-z]; had fewer* 
substitutions on the entire articulation test; did not protrude tlie 
tongue or grimace vmen they swallowed; and had a normal bite. 
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Test or Subtost 


Scorirjf. 


Rav: Score 

Regression 

Vicight 


Possible 
Range of 
Scores 


Items 1-9 a PAT 


Count errors 
(0-9) 


.050 


0. to .450 


PAT 


Count substi- 
tutions 
(0-72) 


.023 


0. to 1.G56 


Sv7allovj, Speech 
Mechanism Exam 


Judge sv7allov7 

2- Ko grimace - 
No protrusion 

3- Grimace- 

No protrusion 
M-No grimace- 
Protrusion 
5-Griinace- 
Protrusion 


.055 


.110 to .275 


Openbite , 

Orthodontic Exam 


Judge openbite 


.061 


.061 to .183 



1 . 0 mni . 

2. 0-2 mm. 

3 . 2+ mm . 



X X X X X X 



Intercept Value -.192 -.192 . 

Profile Score Range -.021 to 2.372 

Rav7 Score Cutoff 

Correct Predictions 

Analysis Sample 80 . 8% 



Cross-Validation Sample 82.2% 
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TABLE 7. Profile for the Beginning of Third Grade. 






Test or Subtest 


Scoring 


Ravj Score 

Regression 

VJeight 




Possible 
Range of 
Scores 


Items 1-83 PAT 


Count errors 
(0-9) 


.051 


0. 


to .459 


Items 1-9, PAT 


Count substi- 
tutions 
(0-9) 


.044 


0. 


to .396 


Openbite , 

Orthodontic Exam 


Judge openbite 

1. 0 mm. 

2. 0-2 mm. 

3. 2t mm. 


.064 


.064 


to .192 


Tongue Tip Exam 


Total score 


.030 


.120 


to .240 



(4-8) 



X X X X X X 

Intercept Value -.164 -.164 

Profile Score Range .020 to 1.123 

Ravj Score Cutoff .42 

Correct Predictions 

Analysis Sampl.c 87. 2v 

Cross-Validation Sample 84. Ov 



Subjects who had more mis articulations and also sulistitutions on 
the nine v?ords testing [s-z]; had an openbitc; and articulated 
[tj d, n, Ij with the tongue blade vjorc less likely to recover from a 
protrusiona.l lisp vjithout speech therapy than subjects v?ho had fen’er 
misarticulatior s and substitutions on the nine words testing [s-zj; 
had a normal bite; and articulated [t, d, n, 1] v/itb the tongue tin. 
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ViliCii fautcri: otij'-j'* 



pwtlojn of tcnc- <^n<3 
tih? f iiv.t liliio 



L;ubivt:ln in tho i-jofilen. 
of tiio‘ 3'^'iT appLi-rc-il in 



FifjUrc 1. Pattorii of Tefits anu bu}-»tcc.tr. in the Profiler.. 

Teot or Subteet Testin.-» Period Pry moo 



Li'» L 



2nd 3rd 
K-1 3C-2 1-1 1-2 2-1 2-2 3-1 



Kgn. 



Photo Articulation Test 

Items 1-9 1 

Items 1-9 
substitutions 

All final items 

Items 3 and 6, 
substitutions 

Items 3 and 6 

Tongue omissions 

All substitutions 

Nonsense Syllable Test 

Items 1-5 

Sound Discrimination Test 

Unlike items 1 

Tongue Tip Exandnation 
Total score 

Speech Mcchanisin Exanination 
Svjallovj 

Lateral tongue movoinent 
Orthodontic Examination 



5 6 7 

3 7 

3 

3 

4 5 

5 

6 



4 



4 



5 6 



Grimace 

Opeiibilo 



1 



6 



7 



Lioro th.:.n one pr-ctfilo, the umr-.lny r«.i.n%--r.entc.u sruccn’jr.ive 

tec-tiiii* pui*iovl:n. Fij'urc* 1 c.l.so r:ho>.‘:; Ihoi no r.lunlt* test oi* r>i'.btc"jt, 
by , pruvcc^ to bo pi oclictivvj at all le.nlln^: perioOf;, allhoirh a 

PAT subtunl, itc-M.': 3-9, v'o.r. predictiYo at all but cna pariod. The 
pattern tnal, an the subjects’ a£;en chaiioeO, cUfferent 

f^^ctal‘n bc*cai:;G i»> ecUctorr; . 



Figure 2 slio;;3 the percentage of predicta:>ilit3' by the profiles 
for each of the testing periods for the ana3\'sis and the exoss- 
validation groups. Lov/er prediction for tlie cross-validation group 
occurred at the 1st, 4th, 5th, and 7th testJng periods. Higher 
pi'edictioii occurred at Lhe 2nd, 3rd, and Ctii testing periods. This 
phenonenon can be under-stood by consideration of the statistical 
methods involved (Appendi:: C). 



Figure 2. Pei‘‘cent of correct prediction by the pr-ofile foi"' each 

testing period in the analysis and trie ci'^oss-validation 
samples. 
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In the kind 02 ‘£,ai''teri papulation of 7,931 diildrnn, 1,043 (13*^) had 
a protr-uoioiial lisp. This stuclj' v/as based on 475 subjects from tliat 
group. There v.'ore 132 boys (52.GV>) who recovered, vj’nile 119 did not 
and 134 girls (OO.Oy) v;ho recov^ji'od, vfnile 90 did not. This difference 
vws not significant. The final testing sliov-cd that 2G6 (56\j) of the 
475 subjects had recovered from the lisp v;ithout speech therapy. 

Figure 3 shov:s the nuirber of subjects v;ho liad recovered by each testing 
period. This figure indicates a consistent rate of recover3’ from the 
beginning of kindergarten t’nrough the. end of third grade. 



Figure 3. b-umber of children who recovered from a protrusional lisp 
without speech therap}'’ at each testing period. 



Number 



275 




The data from tVie PAT was examined carefully because as much 
specific information a}»out articulation as possible was desired. Tnic 
examination inc.ludcd items 1-9 (the [s-z] items), items 3 and C (the 
final [s-z] items), items 10-»':6 and 53-60 (the other sounds articulated 
with the tongue), items 47-52 and 61-72 (the sounds articulated with 
the lips), and the entire test. The examination also included tiic type 
of cr'ror: omission, substitution, distort5on, or a combination of 

these for each of the categories. Initial, medial, and final sounds 
were also examined. 
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The ar*ticu]at5-on pattei-ne for the 250 subjects iroin^tlie anal 3 'sis 
group are shovm in Figur’e M. There v;ero hO subjects (IGv) v.’ho eni.crcd 
the study with a protrusional X5sp only. Of the 40 (Group 1), 26 (G5o) 
vocovQved while 14 (35^j) did not. There were 52 subjects (21%) who had 
a protrusional lisp and one or liiore error-s on othei' sounds arL'ica-lated 
with tliG tongue. Of tiic 52 (Croup 2), 33 (64%) recovered while 19 
(36%) did nol^ There were 130 su’njects (52%) who entered the study with 
a protrusional lisp and one or more errors on sounds articulated^ with 
the lips. Of the 130 (Group 3), 76 (59%) recovered while 54 (41<i) did 
not. There v/ere 28 su’ojects (13.%) v-ho entered the study with 
protrusional lisp and one or more errors on other sounds made with the 
tongue and sounds made with the lips. Of the 28 (Group 4), 10 (36 -l) 
recovered, and 18 (64%) did not. It is of interest to note that 65'6 
of tlie subjects v;ho entered the stud^' v/itn only a protrusional lisp 
(Group 1), recovered, whii.e 64% of the subjects who entered the study 
with all t^^pes of articulation errors (Group 4) did not recover. 
Conversely, 35% of the subjects who entered the study with only a^ 
protrusional lisp (Group 1) did not recover, while 36% of the subiects 
v/ho cnlcrod th6 study uith all types of articulation cr-rcro (Group i 
did recover. The proportion of recovery between Group 1 and Group 4 
is significantly different at the .01 3.evel of sign5.ficance. ihis 
result suggested that m.ore kindergarten subjects vjho had oni}'^ a 
protrusional lisp recovered by the end of third grade than subjects 
who had a protrusional lisp along with errors on other sounds^ 
articulated with the tongue and sounds articulated with the 15.ps. 

The rates of recovery or non- recovery for Groups 1, 2, and 3 
shovvn in Figure 4 were very similar (35%, 36%, 41% for the non-recovery 
aroun and 65%, 64%, 59% for the recovery group). The rate of recovery 
or non-recovery for Group 4 was quite different. The rate of recovery 
was 36% vj’nich compared viith the rate of non-recovery for the other 
three grouDS and the rate of non-recovery was 64% which compared to 
the rate of recovery for the other three groups. However, Group 4 
represented on.ly 11% of the analysis sample of 250 subjects and 
therefore the possible gain in prediction did not justify its separate 

anaiysis . 
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Figure 4. Diffei'ontinl rate of recovery for the 250 subjects in tlio 
analysis saiijple. 
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Figure 5 sho’.;s the percentage of subjects v7ho had more than nine 
articulation errors on the PAT at each of tiie eight testing periods. 
Subjects in the recovery group tended to have a slightly less severe 
articulation problem vj’nen they began the study, as measured by number 
of sound errors, than did subjects in the non-recovery group. Subjects 
in the recovery group reduced the number of errors more rapidly than 
those in the non-recovery group. Further, the average number of errors 
on all sounds at the end of third gi'^ade v?os 1.3 for the recovery group 
and 10.5 for the non-rccoverv rroun. 

•i* * 



Figux‘‘c 5. 
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The Tongue Tip Examination shov/ed that many subjects vjith a 
protrusionci-1 lisp produced [tj d, n, 1] with the tongue blade, ralher 
than the tongue tip. The percentages of blade production for these 
sounds in the test at the beginning of kindergarten vjero [t] 3C%, 

[d] 4.1%, [n] 35%, and I'l] 58%. The percentages of blade production 
decreased at each testing period as more and more subjects articulated 
these sounds v/ith the tongue tip as usua' ly described. At the end of 
third grade, the pvercontages of b.lade production v.'cre [t] 17g, [dj 15%-, 
[n] 12%, and [1] 36%. - 



fiven though t'lc Tongue Tip Examination, 
efficiently predict t'ceovery or non-rccovery 
the rcsu.lts did yield information conccixning 



by itself, did not 
from a pi‘-otru.sional lisp, 
recovery. 'When oniy the 



t:u:Ocou; v;!.- v...-,. jv‘ U-. r, r .vly ^ 

of It, d, :i, I'l, i'Ui.-- c:i> oi- co:.;;J dvr^^O, l.>- ioTOo.;:-..n 

liiC: 1. r of lire ’Vwi i;. U.' o. e:oirid:i liia- luCoVv.iy CJ- liC-.i- 
iccuvviy froo a i-roivur.;c:.<*l liny v: i:ir;il nc..:it. Th« raouUs .rO:,; 

Iho ica-n j Th L:-: ::.hK.t;.O i lo i.i i ei aloil info tv:u j^rc-up- , tip and 



,<,‘id.ca” ni C’diict J.OiaJ M'^’ce coimidc'i'od 1iip5 



blcido. The "'no: '..;al aa^ ^.. - ^ ^ _ 

a‘d tlio "anlai-ioi-' and '’cxv:ii" i^roduc Ilona v;nr-a conniuarao nlaoe. ilia 

subject.- v:ho v:c 5 c iiicoiisir.lenf v:itlj an equal nujnboi-* of both tip ana 
blade nroductionr v:erc cis? oqar-ded. Viiore ’.;era 253 subjects uho 
produced [1, d, n, 1] v:ith the ton/.vie tip at the first testins m 
kindcr^^a.rtcn. Of this nu:’;I>cr*, 155 subjects (C1.3v) verc in trie 
recovery srou^*- There ’•.■ere 3.aG subjeeftj vdio produced d, nj IJ 
the tongue blade at the first testing in kindergarten.^ Of this nui.iner, 
75 subjC'Ct.s (50.0b) ^.’ere in the rGcoveio*^ group. The difference 
bctv.’con these tv;o propoi’tvons v:as significant = 2.04^ corroci.ed for 
contirruity 5 p<.05 tu'o-tailed) . This result suggested that tiie 
beginning kindergarten subjects with a protruslonal lisp had a better 
chance to recover froin the lisp v.ithout speech thex’apy if tney pio ucc 
[t, d, n, Ij with the tongue tip ratlier than the tongue blade, as 

tested in this research. 

The subjects in this study scored considerably higher than the 
published norms on tlie Peabody Picture Vocabulary Test. These scor-es 
suggested two possibilities. Protru.sional lispers might have scored 
higher than ncn-lispors or Seattle ?ubl5.c School children as ca total 
po'uul.ation sample i-i.ight have scored h5.gher than the group rcprco.,ntod 
bi^* the irorHiS. To examine these possibilities, a group of one hundred 
non-lisping children v.’as matched in proportion to the subjects in the 
study for grade, .sex, ago, and school. Form L of t^e PivT was 
administered to this group under the same conditions as the group in 
the study. The scores of the two gi’oups vicre almost identical, so it 
was concluded that the higher scores originally shown lispers 

merely reflected th*3 difference Ijefwccn th: Seattle Public ;:>cnool 
sample and the standardization sample. 
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cu::c!.u^ )c:: j d;:o 

The data froiu i iaiiy iiif-ti UL.^-nlr. i:ci a rc»r...u3«iLaJ iiito 

pr’ofilou daciv^ac'd to px*adici: i'acc.vv)y cr ijcii-xacc>Vi;i'"y fro:! a 
px'otx'ur.j.oaal lir.p 3y taa cad of tii.1rd Tii\;oc px oilier, vxux’a 

coiupilocl fro;:i t!.e iX'CuXrr. of a ?~rviuo of tertxiir. 5iir.tru:..v.*ritr. and v:era 
crons-vali dated on a suL»r;a:.;plii of liic r-ubjoctn. The Seven profilc-s 
represented testiiir: at six nonth inler-vuln froi.i llxe Iiej.Innin£. of 
kindergarten thiv>u?,h the bc^j^innini. of tJiix-d grade. A toiigue tip 
examination and suLtosts from an articuiation testj an orthodontic 
exardnation, ci spcecli mechanisr. oxam.inaticnj a sound discriirdnation 
test, and a nonsense syllable test made up t'ne pi'ufiles. Testing 
instruments v.’hicli examined muscular control, psycholinguistic ability, 
social maturity, and intelligence n'ex’e not found to be pi'-edictivc* in 
this reseaj‘'cli. Mono of the infoiTi.:ition on the sciiool records ox"' the 
questionnaii'c was predictive of rccovovy or non-rocovery. 

The pattern of tests and subtests in the p'rofilcs indicated that 
no single test or subtest, by itself, proved to be predictive at all 
testing periods. Each px’ofile v:as px'edictive at only^ one testing 
period and the percentages of correct predictions increased v.-ith each 
successive pi'ofile. 

The subjects remaining at the end of the stud}* v;cre randondy 
divided into an analysis sample and a cross-validation sample. The 
analysis sample v.*as composed of a recovery group and a non-recovery 
gxxxup to establish cutoff scores and pex'centages of correct prediction 
for each pi'ofile. The profiles vjcrc th.en applied to tlie cross- 
validation sample to establish percentages of corx'ect px’ediction for 
that group. The cutoff scores and the percentages of coi-'rect 
prediction are cppropxdate for the particular population tested and. 
diffei'ent figiuos might be more appropriate for other populations. 



In addition to the profiles, this research provided general 
information about the subjects. Of the kindei'’gax'’ten population, 13% 
exhibited a proti'iisiona 1 lisp. By the end of the four years of the 
study, 56% of the subjects had rcco*vei‘'cd from their lisps v-ithout 
speech therapy. There md.3 no significant difference betv.’cen the 
XiUmber of boys and girl.s v:ho recovered. The rate of I'-ecoveiy, based 
on nuaibci'S of subjects at each testing period, vjas consistent from 
the beginning of kindex'garten through the end of third grade. More 
subjects who })Cgan the study v;itii on]y c$ protimsional lisp rccovex’od 
from the lisp than those who had a protrusional lisp calong with errors 
on other sounds articulated with t’ne tongue and sounds articulated 
vxith the lips. Subjects in tlic recovery ju'oup tended to have a 
slightly loss severe ax'ticu?,dtion pi*oblc*m when they began the study, 
as measured by the nurbex*' of .so\:nd errors, then did subjects in t'r.c 
non-x'^oco'vcxy gi'oup. Subjects in t'ne I'ccovcxy group I'cducc-d the nu"*; ex*- 
of erroi’'s n/rro rapidly than did subjects in the non-x'cco\*cigy group. 

Tiic cx^/.dnation of Uie production of [t, d, n, ll sliov.'cd tlsat 
many subjects with a prolx-usion -1 lisp px'oduccd these sounds 'with t.jc 
longue bind-:, xv.thcx-' than the to.*guc tip, u.'.ually dcscidl.cd in t’ne 
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lilui’aluiv. a 3i^r. .Lv.r of r.ulijactL,, v:ho -'d, 

produced [tj d, n, I'J v:itii the loiij,ue t.lp rulli'U- thaii the tou^.uc biaut* 



The ratiultu of study su 3 i/-;sl oroar, for fur-Lhor rcGoar'di. A 

lari^o porcerita^^j of tau kiiidori'/irte-ri su:.-jucts with protrusional lisps 
articulated [tj d, n, 1] differently than usually described, so 
research iriif/nt deterr-iine if the general kindergarten population also 
articulates these sounds in the Srame ir;anner. 

Tlie profiles might be tested on other populations; of kindergarten 
through third grade subjects to dfcterr.dne predictability of recovery 
and non-recovery from a protrusional lisp. If these profiles could be 
shovjn to identify children v:ho v?ill spontaneously correct their 
protrusional lisps v.*ithout therapy, on populations other t’nan the 
cross-validation sample, tlic clinician’s time could be used more 
profitabl^^ with those v:ho v.’ill retain the lisp. 
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Ai>Mi.\it^Ti:.vj‘ivj: AM> sintvicn cj;N-ri:u 



Si 5 I-’OI'UTII jWKNI'j: NOIITII 

Special Education Department 
Speech Therapy 



October 16, 1964 



Dear 



Your child has been chosen to participate in a four-year project 
to learn more about the speech sounds of school children. Tlie United 
States Department of Health, Education, and Welfare has agreed that this 
information is important and has provided a grant for this purpose. 

With your approval, your child will be given various speech and 
language tests every six months duri.ng the time of this study. A dental 
examination will be given by members of the Department of Orthodontics 
from the University of Washington Dental School. In addition, there 
will be thorough speech and hearing examinations administered by thera- 
pists in the Special Education Department, Seattle Public Schools. 

If you have any questions about your child’s participation in this 
project, please call Kathleen Pandergast, Supervisor of Speech and 
Hearing, AT 3-0900, Ext. 416. 

Thank you for your cooperation. 



(^Irs. ) Kathleen Pendergast u 
Superviscir of Speech and Hearing 



Please cut on the dotted line and return the lower portion in the 
enclosed scamped, self-addressed envelope by OCTOBER 23. 

I am willing to have my child participate in the Seattle Public Schools 
study of speech sounds. 

Yes No. ■ 



Child ' s Name 



Signature of Parent or Guardian 



School 
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SEATTLE PUBLIC SCHOOLS 
Administrative and Service Center 
815 “ 4th Avenue North 
Seattle, V?ashington 98109 
Special Education Department 
Speech Therapy 



Maine of Child 



School 



Family information; 



Father: Occupation 



Birthplace 



Years lived in Seattle 



Mother: Occupation 



Birthplace 



Years lived in Seattle 



Language other than English spoken in home^ 



Names of other children in family 



Ages of other children 



(Use reverse side if necessary.) 



Information about your child in the study: 
Birthplace 



Age he began walking^ 



Years lived in Seattle^ 
Age he began talking 



PL-2 



Grade 



Have his tonsils been removed? Yes / / Mo [_J -Are adenoids removed? Yes j_j No /__/ 



Does he have colds? Often / / Once in awhile / / Seldom / ! 



Does he have any allergies? Yes l__J No [_J Asthma? Yes /__/ No /__/ 



Was he breast fed? 



Yes / / No / / If yes, until what age?_ 



Was he bottle fed? 



Yes / / No I ! If yes, until what age?_ 



, ‘^0 , 
(more ) 
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Name of Child 
School 



Does he refuse food that is difficult to chew? Yes / / No / / 

If yesj vjhich foods 

Has he ever sucked his thumb? Yes / / No / ! At vjhat age did he stop? 

Does he still suck his thumb? Yes / / No / / 

Has he ever sucked a finger? Yes / / No / / At v?hat age did he stop? 

Does he still suck a finger? Yes / 7 No / *~7 

Has he sucked his lip? Yes / I No / / At what age did he stop? 

Does he sti3.1 suck his lip? Yes / / No / / 

Has he sucked his tongue? Yes / / No / / At what age did he stop? 

Does he still suck his tongue? Yes / i No / ( 

Has he sucked anything else,, such as a blanket, a fu 2 zy toy? Yes / / No / / 

Does he still suck a Market or toy? Yes / 7 No / " / At what age did he stop? 



Signature of Parent or Guardian 



SEATTIE POELIC 5C!100LS 
Special Education Depart iiiant 
Speccli llierapy 
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IKSTRUCTIOa^S for ADMIinSTERIKG TIIE SCRF.SR’ING TEST 



Test Sentence: She lives in a little red house with her brothers and 

sisters. 



1, Explain to the teacher what you plan to do and ask her to list the 
names of the children you indicate by your pre-arranged signal, 

2, Tell the class, "I am going to play a game with you to see if you 
can remember this sentence," 

a. Tester says test sentence twice, 

b. Children say sentence in unison, 

c. Tester repeats sentence, 

d. Children again repeat sentence in unison, 

3, Go to each child and listen to him say the test sentence. Indicate 
to the teacher by your signal those children who will be given the 
Photo Articulation Test, It is permissible to repeat the sentence 
for the child if he forgets. 
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SEATTLE PUBLIC SCHOOLS 
Special Education Department 
Speech Therap y 



INSTRUCTIONS FOR ADMINISTERING THE FIRST PHOTO ARTICULATION TEST 



After the kindergarten screening test, take each child whom you 
think has a protrusional lisp to your speech room. VJith no other child 
present, administer the first six items of the Photo Articulation Test 
using the following method. 



1. Place the closed book in front of the child and say, "I am going to 
show you some pictures. As I point to each one, tell me what it is." 
Open the Photo Articulation Test book to page one and point to each 
picture in the same sequence as the words appear on the test form. 
Start at the top and move from left to right. 

2. Make a check in the "Omitted" column if the sound is omitted. 



3. Record the phonetic symbol if a sound is substituted. 

4. Make a check in the "Distorted" column if a sound is distorted. 



5. If the picture is named incorrectly, tell him the correct word, ask 
him to repeat it and score his response. 

6. If the cnild exhibits a protrusional lisp on any of the first six 
items, administer the rest of the Photo Articulation Test. 



Test item number 13 [3] in the medial position only, 
to repeat the word "measure" and score his response. 



7. 



Ask the child 




SEA'iTu: PUliLye schools 

Special Education Department 
Speech yiierapy 
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IKSTRUCTXOL'S 



FOR /iDiarJISTERX^'G 



niE PIIOXO articulation" test 



Give the complete PAT to each child. 

1. Place the closed book in front of the child and say, "I am going to 
show you some pictures. As I point to each one, tell me what it is." 
Open the Photo Articulation Test book to page one and point to each 
picture in the same sequence as the words appear on the test form. 
Start at the top and move from left to right. 

2. Make a check in the "Omitted" column if the sound is omitted. 

3. Record the phonetic sjmiboi if a sound is substituted. 

4. Make a check in the "Distorted" column if a sound is distorted. 

5. If the picture is named incorrectly, tell him the correct word, ask 

him to repeat it and score his response. 

6. Test item number 13 [3] in the medial position only. Ask the child 
to repeat the word "measure" and score his response. 



1 

c 



r*l 

•rl 

c 

o 



.o 

Q 



o 

o 



a 

o 

o 

0 

01 

o 

M 

s 



s 

£-5 

£-- 

CO 



-p 

-p 

?•! 

pH 

O 

c:i 



o 

•H 

-p 

c 

o 

'O 
I— i 

c 

•H 

O 

O 



o 




o 



p 

CO 



£-^l 

CO 



t-: 




p 

• ^ 



O 






5^ 

O 



O 

O 



CO 



I 



o 



t^\ 

o 

o 

o 

C.0 



G 

<) C 

i; ,C! 

r' O 

: ; CO 





C\2 







•) 

c:' 



I 

>A 



c-< 

SO 



O 

HI 



ro 

o 

w 



o 

s 

ru 













1 






s 
















•CJ.-L' 
p-J ' as 
































*^V 0 


























1 








Pil 

o 

,CJ 


c? 

i-i! 


•51 


a 


o 


r-« 

r-* 

•r! 

C, 

51 


fjl 

•H 

c 

K* 

« “• 


-I 

o‘ 


-Vi 

c. 

o 


tr 

fci'* 

o 


£i 

•r! 


P.! 

P 

o 


5' 

o 


1' 

o 


0 

.-1 

O 

1’^ 

1 




• 

V~ 

0^ 


-<> 

i'~\ 


r 

o"\ 




• 

-e 


• 

nO 


« 

C.' 

KT 


• 

02 

lf\ 


• 

o\ 

o 


• 

to 

IT\ 


• 

o 

vO 


• 

vO 


« 

'O 


• 

o 

vO 


• 

CS! 

t> 


































*0u^ 

puncs 
































•q-P^J 




















1 














w 

c; 

o 

o 

-11 

,o 


o 

°i 

o| 


*/*« 

t-^ 

o 


a 

f-j 

1 

•r 1 

tr* 

p 


S| 

o 


Cl 

O 

il 


c: 

'p1 

q 

rn 

O 


>1 

E-1 


01 

r-i 

ll 

c: 

Xi 

o 


a 

?:i 

c: 

1 

»> 


u 

c 

u\ 

•H 


CO 

0 

1 


r»-, 

P 


f-l 

"l 


p I 

0 

p 

01 




« 

c 

CA 


• 

o*\ 


« 

V.0 

o^ 


• 

o^ 


• 

c\? 

-<> 


• 

Ok 


• 

to 


• 

ITk 


• 

Ok 


• 

1> 

iTk 


• 

Ok 


• 

C^i 

'D 


« 

Ok 

vO 


• 

to 

vO 


c> 


•q--TG 








i 
























•qus 

pur.os 
































•%V'0 


































P-. 

HI 


•Ji 

\ t 

r '• 

o 

Hi 

r^i 


'9 

i^l 


v. -=^ 
•H cc' 

P .w; 

-;-■'! l-'j 


o 

n-i 

^C» 

ri« 

Hi 


r-» 

* »<i 
V « 

Pi 


-s 

'5i 


CT 

si 

O 

-7 

^ .r 

>I 


j:J> 

C 

Cl 


1 




q 

i-^ 

Ui 


1 4 

"d 

1 .§! 


o 

c 

D 

£!l 


§ 

?-i 




• 

o 

CvJ 


« 

C'.’ 

o'\ 


• 

Ok 

C'^ 


• 

to 


• 


<■ 


• 


• 

O 

»n 


• 

o“\ 

0\ 


• 

vD 

tr\ 




• 

Co 


• 


• 

c> 
* ^ 


• 

o 




1 — 1 
rH 


• 

rH 

p 

1 — \ 
H 


1 — \ 
o 


: — : 

O 

1 ~ 


1 1 

5^. 

I > 

» ' 


• 

H 

P 

1 — 1 

1 

C 


t — k 
1 1 


1 — 1 

> 

1 M M 1 

-1 


1 — 1 
t 1 


1 — \ 

W 

1—1 


1 — 1 

C? 
1 1 


1 — 1 


P 

«_. 


1 1 


1 — \ 

1 

H-* 

1 1 

If 1 



ilG 




sEAmc vmtic schools 

Special Education Departirent 
Speech Olicrapy 



PL-4a 




Give this test for only those sounds missed on the PAT. If an error 
was recorded on a sound in any position -IMF- on the PAT, test that 
sound in all three positions on the Nonsense Syllable Test. 

Say to the child, "Watch me carefully and say what I say." Do not 
direct the child's attention to specific sounds. 

Say one syllable at a time using the vowel sound [a]. Have the child 
imitate you and score his responses on the test form. Take each 
sound in turn giving the Initial, Medial, and Final positions in that 
order. 

If the child does not respond, repeat the instructions and/or syllables 
as often as necessary. 

Score a correct response as one and an error as zero. Any consonant 
deviation from your presentation of the sound tested is an incorrect 
response. Vowel deviations are not errors. 
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INSTRUCTIONS lOR ADMINISTERING THE SOUND DISCRIMINATION TEST 

Give this test individually v?ith no other child present. Say to the 
child, "I am going to say tv?o sounds for you. Tell me if they are the 
same or different. Let me shox-7 you what I mean, [sa bey] . Were those 

the same or different?" . "Yes, they were different." If an 

incorrect response or no response is given, say, "They xcere different, 
weren’t they?" Then say, “'[set sex]. Were those the same or different?" 

. "Yes, they v?ere the same." If the child still does not 

understand xi?hat to do, explain further using the follovjing sound combin- 
ations until he understands the procedure: [set lilG, sa VJG, sa sa, 
sa gGj sa ka .] . 

To give the test, hold a piece of tagboard six to eight inches in 
front of your mouth so the child cannot see your lips. Say the sound 
pairs in the same order as they appear on the Sound Discrimination Test 
form. After the presentation of each pair, ask, "Same or different?" 
Maintain a standard pitch, intensity, quality, and time throughout all 
the sound pairs. Score the test and record the total correct responses 
in the box at the bottom of the test form. 

If the child does not understand hox7 to take the test, write "unable 
to test." If the child's answers are all in one column, vnrite "persever- 
ation." Score 0 in each instance. 
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School No. 



Child No. 



SOUND DISCRIMINATION TEST 



Name Grade Date 



School Room Tester 



sa 


sa 


S 


/ 


/ 


D 




7 


1. 


sa 




s 


/ 


/ 


D 


/“ 


7 


2. 


sa 


t/a 


s 


/ 


/ 


D 


/ 


'/ 


3. 


sa 


sa 


s 


/ ■ 


/ 


D 


/ 


/ 


4. 


sa 


3a 


s 


/ 


/ 


D 




7 


5. 


sa 


sa 


s 


/ , ' 


'/ 


D 


/ 


'/ 


6. 


sa 


sa 


s 


/ 


/ 


D 


/ 


/ 


7. 


sa 


sa 


s 


r" 


7 


D 


/ 


/ 


8. 


sa 


fa 


s 


/ 


/ 


D 


/ 


/ 


9. 


sa 


za 


s 


/ 


/ 


D 


/ 


/ 


10. 


sa 


sa 


s 




7 


D 


/ 


y 


11. 


sa 


sa 


s 


/ ■■ 


/ 


D 


/ 


/ 


12. 


sa 


6a 


s 


/"' 


'/ 


D 


/ ' 


/ 


13. 


sa 


sa 


s 


/ 


/ 


D 


f 

/ 


V 


14. 


sa 


0a 


s 


/ 


/ 


D 


/ 


/ 


15. 



TOTAI. CORRECT 



SEATTL12 PUBLIC SCHOOLS 
Special Education Department 
Speech Tlierap^*' 



PL-6a 



INSTRUCTIONS FOR ADMINISTERING THE TONGUE TIP EXAMINATION 



With the child in a position enabling you to view his tongue place 
ment, insert a cne-'fourth inch wooden coffee stirrer vertically between 
the molars on either side. Have the child bite on the stirrer in that 
position and repeat each phrase. after you. It may be necessary to have 
the child repeat the phrases more than once and you may change your 
position as needed to accurately viev? the tongue placement. If the 
tongue position is ever deviant, score it as a deviation. 

Circle one word to describe the position of the tongue tip as the 
sound is produced . 



1. If the tongue tip approximates the alveolar ridge, circle 
"normal. " 

2. If there is any degree of tongue tip protrusion in front 
of the upper central incisors, circle "anterior." 

3. If the tongue tip position is behind the alveolar ridge, 
circle "posterior." 

4. If the tongue tip is in any position below the alveolar 
ridge, such as approximating the upper or lower central 
incisors without a protrusion in front of the upper 
central incisors, circle "down." 
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School No. 



Child No. 



TONGUE TIP EXAMINATION FOPJ^J 



Name Grade Date 



School Room Tester 



Sentences : 



I ^ie It ^igh^. 



Normal 



Anterior 



Posterior 



Do^m 



D addy ha^ a ^og. 
Normal 



Anterior 



Posterior 



Down 



I kn^ock a^ n^ight. 



Normal 



Anterior 



Posterior 



Down 



I like a lake. 



Normal 



Anterior 



Posterior 



Down 
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SPEECH MECHANISM EXAMINATION 



School No. Child's No. 

Name Grade Date 

School Room Tester 



1. FRENUM EXAMINATION 



a. Can raise tongue tip voluntarily Yes / / No / / 



b . Normal / / 



c. Anterior attachment prevents tongue tip movement / ! 



d. Anterior attachment does not prevent tongue tip movement / / 

2. PALATE 

a. Normal / / b. High and narrow / / c. Other / 



3. ALVEOLAR RIDGE 

a. Normal / / b. 

4. SWALLOW 

a. Has facial grimaces 

b. Tongue protrudes 

c. Tongue does not protrude 

5. TEST OF LIP AND TONGUE MOVEMENT 

6. TEST OF LATEPxAL TONGUE MOVEMENT 



Wide / / c. Narrow / j 



Yes I / No I / 





/ 


/ 




/ 




Total 


/' 


; '/ 


Total 


/ 


'/ 
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SPEECH MECHANISM EXAMINATION 



FRENUM EXAMINATION 

Say, "Open your mouth as wide as you can." Touch the mldllne of the 
alveolar ridge with the end of a coffee stirrer. As you remove the 
stirrer, say, "Touch that spot with your tongue." If he Is unable 
to raise his tongue voluntarily, use a tongue depressor to lift his 
tongue for the examination. On PL-7, score part (a) for each child. 
Also examine the frenum attachi>'ent and record your observations as 
b, c, or d. 

b. Normal 

c. Frenum attached and prevents voluntary tongue tip elevation 
to the alveolar ridge. 

d. Frenum attached, but does not prevent voluntary tongue tip 
elevation to the alveolar ridge. 

PALATE EXAMINATION 
Examine and judge shape. 

ALVEOLAR RIDGE EXAMINATION 

Examine the alveolar ridge and judge the mldllne distance from the 
junction of the upper central Incisors and the alveolar ridge, to Its 
posterior border. 




-more- 
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Page 2 

4. SWALLOWING EXAMINATION 

Have the child take a sip of water and ask him to swallow. Watch 
for facial grimaces and record observations. Tell the child you are 
going to have him swallow again, but this time you are going to pull 
his lower lip down as he swallows. Observe his swallow and record 
observations . 

5. TEST OF LIP AND TONGUE MOVEMENT 

Say, "I want you to say the word 'Tippy'." (Child responds.) "Now 
. ®*y Tippy Tippy Tippy. (Child responds.) "When I say go, say 'Tippy 
over and over as fast as you can until I say 'stop'. Ready, go." 
Using the stop watch, count the number of tippys in a five-second 
period and record the total. If the child does not understand the 
task, demonstrate as often as necessary in the previously described 
manner . 

6. TEST OF LATERAL TONGUE MOVEMENT 

Say, "I am going to see if you can move your tongue as I do. Watch 
me carefully so you will know what to do when it is your turn." 
Demonstrate by touching each corner of your mouth with your tongue 
tip. Very slowly make six successive tongue touches during the 
demonstration. Say, "Now, you do that." Make sure the child under- 
stands what to do. Say, "When I say go, see how many times you can 
do it. Keep going until I say stop." "Ready, go." 

Keep your eye on the stop watch held beside the child's mouth and, 
with peripheral vision, observe (each touch during a five-second 
period.) Count each touch as a point and record the total. 
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SCHOOL NO. 

NAME 

SCHOOL 

DOCTOR 



CHILD NO. 

GRADE DATE 

ROOM TESTER 

PxOLL NO. PICTURE NOS. 



ANTERIOR TEETH 



Maxillary 



Rc 


Rb 


Ra 


a 


b 


1 

c 


























R3 


R2 


R1 


1 


2 


3 















Mandibular 



Rc 


Rb 


Ra 


a 


b 


c 


























R3 


R2 


R1 


1 


2 


3 















OVERBITE OVERJET OPENBITE (ANTERIORS) 

0-5 mm. 0-3 mm. 0 mm. 

5t mm. 3+ mm. 0-2 mm. 

2+ mm. 

1/1 

ERUPTION STAGE 1/1 

Half Eruption 

Full Eruption 



Primary Denture 
Early Eruption 



MOLAR RELATION 

Right Left 



I 


Inter- 

mediate 




iij 


III 


1 


Inter- 

mediate 


III 


Il2 


III 






[ 1 


1 















TONGUE 

Swallow Thrust 
Facial Grimace 
Swallow Tooth Contact 

Characteristics ; 



Yes 


No 


Undecided 
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INSTRUCTIONS FOR SCHOOL RECORD INFORMATION 



Obtain the following information from each child's white, permanent 
record card in his school. 



1. Record the score for the Metropolitan Readiness Tests given in late 
kindergarten or early first grade. 

2. Record the Lorge-Thorndike Scholastic Aptitude Test score given in 
late September or early October of the child's second grade. This 

is a non-verbal test and yields I.Q., percentile, and stanine scores. 

3. Record the achievement scores which are from the Metropolitan 
Achievement Tests. There is a word discrimination score for the 
second grade and there are word knov:ledge and reading scores for the 
third grade. 

4. Record total days absent for kindergarten, first, and second grades. 

5. Record general health evaluation as found on the white card for the 
same three grades. 

6. Record end-of-year subject grades for reading, language, and arith- 
metic in the appropriate blanks for kindergarten, first, and second 
grades . 

7. Check "yes" or "no" as appropriate if the child has been an active 
case with the Home Visitor, has been seen by the Psychologist, has 
a health uroblem or has been enrolled in reading improvement class. 

8. Put a line in a score space if no test score is available. 
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School No. 



Child No. 



SCHOOL RECORD INFOR^JATION 

Name Grade Date 

School Room Tester 



Readiness Test % 



Scholastic Aptitude I.Q. 



% 



Stanine 



Achievement Tests 

9/6G 

9/67 



Days Absent 
General Health 
Reading 
Language 
Arithmetic 



Word Knov;. 
% Sta 


Word Disc. 
% Sta 


Reading 
% Sta 




























Home Visitor 


Yes 


No 


Psychologist 


Yes 


No 


Health Problem 


Yes 


No 


Reading Improvement 


Yes 


No 
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INSTRUCTIONS FOR ADMINISTERING VINELAND SOCIAL MATURITY SCALE 

The following directions standardize the scoring and testing procedures 

for the Vineland Scale. 

1. Use categories (+), (J_), and (-) only. 

2. Score Tasks 57 through 89. 

3. When judging a task, a plus indicates the child performs as well as 
an average child at the age level of the task. For example, on task 
#89, ’’Performs responsible routine chores," a child may set the table, 
help his father wash the car, and water the flowers when asked to, 
but the key words are "is responsible for performing recurrent and 
variable work." Just because the child does some of these things, 
does not necessarily mean that he does them regularly on his own 
initiative as a twelve to fifteen year old might do them. As another 
example, consider task #73, "reads on own initiative." A child may 
look at the comics and read simple stories. However, a plus credit 
could be given only if the reading material were on 4th grade level 
and the child "made independent and effective use of the material 

for his own entertainment and information," as an eight or nine year 
old child would do. 

4. Refer to the section in the manual on scoring to guide your judgments. 
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GENERAL INFORMATION ON THE OSERETSKY TEST 



1. Test the child at his age level only. 

If he is 5-6 to 6-5, give the six year level; 

if he is 6-6 to 7-5, give the seven year level; 

if he is 7-6 to 8-5, give the eight year level. 

To determine age level, subtract birthdate from current date as in 
the Peabody Test, v;ith 16 days or more counting as another month. 

2. On the Record Blank indicate the child's preferred hand in the space 
under age. To determine handedness, ask the child to pick up chalk 
or a pencil and print his name on a chalkboard or paper. 

3. Conversion of the metric system to approximate feet and inches is 
given for the three testing levels. The proper subtests are 
indicated. 

Six year level 
Subtest 

2. Target height - meter and a half = 5 feet. 

3. Rope height - 20 cm = 8 inches. 

4. Drawn lines - 3 a = less than 1/16 inch. 

Seven year level 
Subtest 

3. Walking line - 2 meters = 6 feet 7 inches. 

Eight year level 
Subtest 

3. Push matchbox - 5 meters = 16 feet 5 inches. 

4. Running - 5 meters = 16 feet 5 inches. 

4. Caution in judging each task is necessary. This is gained from a 
careful study of the manual. 

5. Time will be most efficiently used if 3 or 4 children at the same 
age level are tested at the same time. This reduces the time 
needed to explain the various tasks. 

C. Score each task on the Record Blank and write the total score on 
the top of the first page. Two points are scored for each task. 

V/hen done by each hand or leg, one point for each is scored in the 
proper column. If negative, score with "0". 



o 
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SUBJECT ATTRITION 



Kindergarten Population, October, 196 
Protrusional Lispers, October, 1964 



Attrition During Study 

No Parental Approval 149 

No Questionnaire Returned 23 

Excluded from School 5 

Moved from City 215 

Transferred to Private School 108 

Absent for Testing 45 

Enrolled for Therapy 20 

Parent Request 2 

Deceased 1 

Total Attrition 
Subjects Remaining, May, 1968 



7931 

1043 



568 

475 
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STATISTICAL liCTllODOLOGY AIID ANALYSIS 



The considerations which guided the selection of testing instruments 
have been described earlier in this paper. The considerations by which 
numbers were assigned to test responses will now be discussed. The 
purposes of assigning numbers to responses were: 1) to allow for 

convenient and space-saving representation of the raw data on punched 
cards (which also facilitated the computation of frequency distributions 
and descriptive statistics, e.g., total "scores"); and 2) to represent 
quantitative aspects of responses numerically so that the relationships 
of these responses to recovery or non-recovery from a protrusional lisp 
could be investigated by means of statistical procedures. Alternative 
scoring procedures (including numerical transformations such as the 
arcsin) appeared to be theoretically feasible in several instances. 

Where this was the case, the scores derived from each different 
procedure were related to the criterion (recovery cr non-recovery) in a 
subsample (to be discussed below) of the experimenl.al participants. 

The procedure which yielded the highest simple product -moment 
correlation with the criterion was retained and the other procedure(s) 
discarded. Some of the available information yielded purely qualitative 
information, e.g., language other than English spoken in the home. In 
each instance the relationship of such a variable to the criterion was 
examined by means of a contingency table. In no instance did such a 
variable increase the predictability of recovery by more than seven 
percent. On every occasion when such a varicible was used in conjunction 
with a correlational procedure to predict the criterion, no gain in 
predictability over that produced by the correlational procedure alone 
occurred. Therefore all such variables were discarded for purposes of 
prediction. 

The statistical procedure used to relate the several hundred 
"scores," i.e., numerical representations of responses or clusters of 
responses on the test instruments , to the criterion v;as multiple linear 
regression. Because the criterion was dichotomous, i.e., since a 
participant was judged to be either recovered or not recovered from his 
lisp, nonlinear relationships between predictors and criterion presented 
little difficulty. There is as yet no technology available which allows 
an investigator to determine which subset from among several hundred 
predictors will best predict the criterion in question unless all 
subsets are examined. However, there are several procedures which allow 
one to approximate a best subset with a reasonable expenditure of 
investigator effort and computer time. The technique used in this 
investigation is "stepwise" regression. 

The variables considered for use in the regression equation were 
those which correlated |.15| or more with the criterion. Such a value 
is significant at about the one percent level for the number of 
observations available. The number of variables thus entered into the 
multiple regression program (1) varied from five to 28. (With 28 
variables, there are 2^“ possible regressions.) The stepwise multiple 
regression v;orks in the following fashion. The single variable with 



the higlicst correlation v/ith the criterion is selected. At each 
subsequent step a candidate variable is selected for addition to the 
regression equation if it effects a significant decrease In the residual 
sum of squares. Also at each step, the variables which have been 
included are examined to see if elimination of any one (or more) of them 
would cause a non-significant increase in the residual sum of squares. 
Any such variable (or variables) is deleted. The selection procedure 
stops when all variables included would cause a significant increase in 
the residual sum of squares if removed and no more candidate variables 
can be found whose inclusion in the regression would result in a 
significant decrease in the residual sum of squares. The significance 
level used varied in a small band (because of varying degrees of 
freedom and the fact that only one £ could be specified around .05. 

Stepwise regressions were performed to relate the variables 
measured on each of the seven testing occasions to the criterion 
measure taken 1968(2). The resulting 7 equations are given in Tables 1 
through 7. The interpretation of these tables may be aided if Table 1 
is used as an example. The variol)le to be predicted was the criterion 
of recovery (signified by the number "0") or non-recovery 
(signified "1"). Six predictor variables correlated |.15 | or more with 
the criterion and were introduced, together with the criterion, into 
the stepwise regression program. Three variables were found to 
significantly add to the predictability of the criterion v;hen selected 
and to significantly increase the residual sum of squares (roughly, 
the degree of unpredictability) v;hen discarded. They are the total 
number of the faulty productions of the [s] and [z] sounds on the first 
nine items of the Photo Articulation Test (PAT) ; the presence or absence 
of a facial grimace during swallowing. Orthodontic Examination (OE); 
and the number of correct responses to the unlike items on the Sound 
Discrimination Test (SDT). It may be well to note that these three 
variables are linearly independent , but it can be seen in other tables 
that variables which are not linearly independent are often used 
together as predictors of the criterion. This is contrary to the usual 
usage of the regression model and is justified by the fact t'.at 
empirical evidence for the efficiency of the prediction equations has 
been obtained; basically it is the least squares aspect of the 
regression technique that is being utilized and not its parametric 
inferential properties. To return to the prediction^equation, one 
would estimate a score on the criterion (designated Y) by the following 
equation: 



? = .254 + .070 (PAT) - .147 (OE) - .037 (SDT). 

The value, .254, is called the "intercept" and is a kind of weighted 
average of the three predictor variables and the criterion variable. 
Suppose that individual M hed eight errors on the PAT, a facial grimace 
on the OE which v;as scored as 1, and three errors on the unlike items 
of the SDT. Then the predicted criterion value is: 
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Ym = .254 + .070 (8) - .147 (1) - .037 (3) 



= .254 + .560 - .147 - .111 
= .556 

Since the criterion can take values of onJy 0 and 1 and since .556 is 
closer to 1 than to 0, one might imagine that the prediction for person 
M v.’ould be non-recovery. This is not necessarily the case. The 
possible predicted scores can range from -.299, if PAT is zero, OE is 2, 
and SDT is 7, to .737. Therefore, one must search for the predicted 
value below which most scores belong to recovered persons. That is, 
one must hunt for the cut-off score which maximizes the number of 
correct predictions. This was accomplished by means of two separate 
computer programs (2, 3). In this case the cut-off score had a value 
of .44. By applying the rule that, for a score from the regression 
equation that was below this value recovery was predicted, and that for 
a score above this value non-recovery was predicted, 62.0 percent 
correct predictions were made. No other cut-off score gave such a high 
proportion of correct predictions. 

It should be obvious that such a cut-and-try procedure allows one 
to take advantage of chance differences due to sampling variability to 
make more correct predictions than would be possible in an ordinary 
random sample. V/hat is not so apparent is that any least-squares 
procedure such as the regression technique used here allows the same 
thing to happen. That is, fortuitous differences are always exploited 
to obtain the smallest sum of squared deviations between observed and 
predicted value of the dependent variable. Therefore, unless very 
large samples are used, prediction will ordinarily be better in an 
original ("analysis") sample than it will be in later ("cross- 
validation") samples. There are formulas which can be used to estimate 
the amount of "shrinkage" to be expected, but these depend upon average 
sampling variability and upon strict adherence to the model. It is 
usually better to obtain empirical data on the shrinkage by collecting 
a second sample of data and applying the original equation and cut-off 
score to it (4). In this study, the 475 participants who remained in 
the study at the end of the final year were divided into an analysis 
group of 250 (upon whom trial scoring procedures were experimented with 
and from whom variables v;ere selected and a cut-off score was found) 
and a cross-validation sample of 225. When the regression equation and 
cut-off score in Table 1 were applied to the cross-validation sample, 
the correct predictions dropped to 53.3 percent. Such shrinkage is 
typical, but greater values and even negative shrinkage, i.e., gain, 
in the cross-validation sample will occasionally occur due to sampling 
variation. 

In viewing Tables 1 through 7, it is apparent that prediction is 
better as the testing year more . 'scly approaches the criterion year. 
This is the expected finding, of course. The participants are more 
like their criterion selves the closer a testing year is to the 
criterion measurement. 
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